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(57) ABSTRACT 
There is disclosed an image processing system com 
posed of a network of plural stations, in which the trans 
mitted image signals can be monitored on real time 
basis, always utilizing the full image display area and 
without lack in the displayed image, by suitably con 
verting the image signals. 
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1. 

IMAGE PROCESSING SYSTEM 

This application is a continuation, of application Ser. 
No. 048,507 filed May 11, 1987, which is a continuation 
of application Ser. No. 658,380, filed on Oct. 5, 1984 
both now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to an image processing 

system for processing image information in the form of 
electrical signals. 

2. Description of the Prior Art 
It is already known in the art to record an image 

according to image signals obtained by photoelectri 
cally reading image information or to send said image 
signals to a distant location. One of the advantages of 
processing image information in the form of electrical 
signals lies in the possibility of forming a so-called net 
work composed of plural signal processing stations 
through a transmission channel for arbitrary signal 
transmission from one station to another in the network. 
The monitoring of the input image information to be 

processed in such system has been achieved by convert 
ing the input image information stored in a memory into 
a form suitable for the monitoring operation and trans 
ferring the thus converted information into a memory 
for monitoring. However, such method inevitably in 
volves a time lag from the image input to the image 
display, so that an immediate monitoring cannot be 
expected. 

Also, in the case of displaying the data obtained by 
reading an original on a display unit, the original image 
can only be displayed partly and a scrolling display has 
to be employed to view the entire original image if the 
original size is different from the size of the display area 
of the display unit. The lack of being able to view the 
entire original image has been a significant inconve 
nience to the operator. 

SUMMARY OF THE INVENTION 

In consideration of the foregoing, an object of the 
present invention is to provide an image processing 
system enabling the operator, at the image processing, 
to easily and rapidly monitor the content of the image. 
Another object of the present invention is to provide 

an image processing system allowing the reduction of 
time lag in the image display and to monitor the image 
simultaneously with the image storage necessary for the 
image processing. 

Still another object of the present invention is to 
provide an image processing system enabling the dis 
play of the entire image on the display area of the dis 
play unit and further enabling the display of the entire 
image even when the image size is different. 
The foregoing and still other objects of the present 

invention, and the advantages thereof, will become 
fully apparent from the following description. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an external view of an image processing 
system embodying the present invention; 
FIG. 2 is a block diagram showing the circuit struc 

ture of the image processing system; 
FIG. 3 is a circuit diagram of a switching unit; 
FIG. 4 is a chart showing the combinations of the 

switching operations; 
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2 
FIG. 5 is a block diagram showing the circuit struc 

ture of a bit extracting circuit; 
FIG. 6 is a timing chart showing the function of the 

bit extracting circuit; 
FIG. 7 is a schematic view showing the structure of 

the image signals; 
FIG. 8 is a chart showing size bit signals MD; 
FIG. 9 is a block diagram showing an enlargement 

processing circuit; 
FIGS. 10 to 12 are circuit diagrams showing the 

structure of a switching circuit for the drive instruction 
mode of the original reader; and 
FIGS. 13(a), (b), (c), (c1), (c.2) are flow charts show 

ing the control program of the control unit. 
DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention now will be clarified in detail 
by embodiments thereof shown in the attached draw 
1ngs. 
FIG. 1 is an external view of an image processing 

system embodying the present invention. A control unit 
1, to be hereinafter called the work station, is composed 
of a microcomputer for system control, internal memo 
ries such as RAM, ROM etc., and external memories 
such as floppy disk or cartridge disk. Said work station 
1 generates various commands for the system. Also, it 
applies electrical processes such as translation, erasure, 
size modification etc. to the input image signals in re 
sponse to the instruction of the operator, generates 
sentences from the characters and symbols entered by 
the operator through a keyboard to be explained later, 
and performs synthesis of an image and a text or of 
different images. An original reader 2 constitutes an 
input unit of a digital copier and converts the informa 
tion of an original document placed on a document 
platen into electrical signals through an image sensor, 
such as a CCD, of ca. 5,000 bits. A high-speed printer 3, 
composed, for example, of a laser beam printer and 
constituting an output unit of the digital copier, records 
an image on a recording material in response to the 
information in the form of electrical signals. An image 
file 4 is equipped with a recording medium such as an 
optical disk or an optomagnetic disk for recording and 
reading a large amount of image information. Said 
image file 4 may be designed to store the image informa 
tion in the compressed form. A microfilm file 5 is 
equipped with a microfilm retrieval unit and a micro 
film reader unit for converting the image information 
on a retrieved microfilm into electrical signals by means 
of an image sensor such as a CCD of ca. 3,600 bits. A 
high-resolution soft display unit 6 is provided with a 
photosensitive belt having a photoconductive layer on a 
transparent conductive substrate belt, and capable of 
displaying an image by irradiating said photoconduc 
tive layer with a laser beam modulated according to the 
input image signals to form an electrostatic latent image 
on said photoconductive layer according to the pattern 
of the original image and rendering said latent image 
visible through development with conductive magnetic 
toner powder supported on a toner carrier. A printer 
unit 7 is composed, for example, of a laser beam printer 
similar to but smaller and slower than the printer unit 3, 
and is provided in case of necessity. A cathode ray tube 
unit 8 displays the image information photoelectrically 
read by the scanner unit of the digital copier and the 
microfilm file, and the control information of the sys 
tem. A switching unit 9 switches the connections of the 
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input/output stations according to the signals from the 
control unit. Cables 10-18 electrically connect the in 
put/output stations. A keyboard 20, provided on the 
control unit 1, is used for generating commands for the 
system and performs the function of a word processor 
or an office computer in combination with the cathode 
ray tube unit 8. An operation panel 21 is used for con 
trolling the function of the digital copier, and is pro 
vided with function keys for setting the copy number, 
copy magnification etc., a copy key 25 for instructing 
the start of copying operation, a numeral indicator etc. 
There are also provided a mode selecting switch 22 to 
be explained later, and display units 23, 24 composed of 
light-emitting diodes (LED's) for indicating the mode 
selected by the mode selecting switch 22. The above 
described system may further contain other word pro 
cessors, office computers, facsimile units etc. 

FIG. 2 is a block diagram showing the circuit struc 
ture of the image processing system shown in FIG. 1, 
wherein blocks corresponding to those in FIG. 1 are 
represented by the same numbers. In the control unit 1 
there are provided a keyboard 31 corresponding to the 
keyboard 20 shown in FIG. 1 and used for entering 
commands to the system; a central processing unit 
(CPU) 32 composed of a microcomputer, for example 
"68000” produced by Motorola; a read-only memory 
(ROM) 33 for storing a control program according to 
which the CPU 32 performs the control operation; a 
random access memory (RAM) 34 principally utilized 
as a working memory for the CPU 32 or a page memory 
for storing image signals transmitted between input 
/output units; an external memory 35 composed of a 
floppy disk for storing the control program of the sys 
tem and the database for image retrieval from the image 
file and microfilm file; a communication interface 36 for 
enabling information transmission with other similar 
systems or terminals through communication channels 
such as a local area network or a digital facsimile line; 
an input/output interface 37 for information transmis 
sion between the control unit 1 and the switching unit 9; 
a bit extracting circuit 38 for extracting the bits of the 
image signals at a certain rate; an optical disk interface 
39 for information transmission with the image file 4; a 
CRT interface 40 for information transmission with the 
CRT unit 8; a 16-bit bus 41 for signal transmission 
among various blocks in the control unit 1, said bus 
being also connectable directly with the known word 
processor or office computer; and cables 10-18 electri 
cally connecting the various input/output units for 
transmitting control signals, image signals, and clock 
pulses synchronized with the image signals, wherein the 
image signals flow as indicated by an arrow while the 
control signals flow bidirectionally. As will be apparent 
from the drawing, the original reader 2 and high-speed 
printer 3 of the digital copier 42, microfilm file 5, soft 
display unit 6 and small printer 7, respectively are con 
nected to the switching unit 9 respectively through the 
cables 11, 12, 15, 16 and 10 and are connected to the I/O 
interface 37 of the control unit 1 through the cables 13 
and 14. Also, the image file 4 and the CRT unit 8, re 
spectively, are connected to the interfaces 39, 40 of the 
control unit 1 through the cables 17, 18. The CRT unit 
8 is provided with a display RAM 43 for storing the 
image information to be displayed. The I/O interface 37 
is provided with a serial-to-parallel register for receiv 
ing the image signals and a parallel-to-serial register for 
image signal output, since the switching unit 9 transmits 
the image signals in the form of serial signals while the 
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4. 
bus 41 of the control unit 1 carries the information in the 
form of parallel signals. The parallel image signals are 
subjected to direct memory access (DMA) transmission 
of the bus 41. 
The image signals released from the original reader 2 

or the microfilm file 5 are supplied, in the unit of each 
line, to the I/O interface 37 of the control unit 1 
through the switching unit 9. Said I/O interface 37 
converts the image signals serially entered in synchroni 
zation with the aforementioned clock pulses into 16-bit 
parallel signals. The signals thus converted are supplied 
through the bus 41, and stored, in the unit of each page, 
in an image area of the RAM.34. The signals thus stored 
in the RAM34 are released again through the bus 41 for 
transmission to the exterior through the communication 
interface 36, for storage in the optical disk in the image 
file through the optical disk interface 39, or for supply 
to the switching unit 9 through the I/O interface 37 for 
image formation selectively in the high-speed printer 3, 
soft display unit 6 or small printer 7. 
On the other hand, the image signals read from the 

optical disk of the image 4 are first stored in the RAM 
34, and then supplied selectively to the high-speed 
printer 3, soft display unit 6 or small printer 7 through 
the I/O interface 37 and the switching unit 9. 
The image signals from the original reader 2 or the 

microfilm file 5 may be supplied from the switching unit 
9 selectively to the high-speed printer 3, soft display 
unit 6 or small printer 7 without passing the control unit 
1. Since the image file 4 or the CRT unit 8 is not re 
quired in a simple copying operation, the image signals, 
for example, from the original reader 2 are directly 
supplied to the high-speed printer 3 without passing 
through the control unit 1 to achieve a real-time copy 
ing operation. Such an operation mode is called a "pass 
mode'. 
The control relating to the above-mentioned trans 

mission of image signals is performed by the CPU 32 
according to the commands entered by the operator 
through the keyboard 31. 
FIG. 3 shows the detailed circuit structure of the 

switching unit 9, wherein the same cables as those in 
FIG. 2 are represented by the same numbers. 
There are provided switches 51-54, 61-63 and 71-74 

controlled by switching signals a-k transmitted from 
the control unit 1 through the cable 13. The switches 
51-54 select the destination of the image signals released 
from the microfilm file 5 through the cable 15. The 
switches 61-63 select the destination of the image sig 
nals released from the control unit 1 through the cable 
14b. The switches 71-74 select the destination of the 
image signals released from the original reader 2 
through the cable 11. FIG. 4 shows the connection 
between the original reader 2, microfilm file 5 and con 
trol unit 1 for supplying the image signals and the high 
speed printer 3, soft display unit 6, small printer 7 and 
control unit 1 for receiving the image signals, in relation 
to the function status of the switches 51-54, 61-63, 
71-74, wherein the parenthetical figures indicate the 
numbers of the cables transmitting the image signals. 
Also, the switch numbers shown in FIG. 4 indicate that 
the corresponding switches are closed. The switching 
unit 9 may also be composed of a logic circuit utilizing 
AND and OR gates. 

In the following there will be explained the function 
of the switching unit 9. As an example, in case switches 
72, 53 and 63 are closed, there is achieved the function 
of a digital copier, in which the image signals from the 
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original reader 2 are transmitted to the high-speed 
printer 3 through the switch 72. On the other hand, the 
image signals from the microfilm file 5 are transmitted 
to the soft display unit 6 through the switch 53, and the 
image signals from the control unit 1 are transmitted to 
the small printer 7 through the switch 63. 

In this manner, selective control of the switches of 
the switching unit 9 allows arbitrary connection of the 
input/output units and enables the present system to 
effectively perform the functions of display, copy and 
data file. Also, there is enabled simultaneous plural 
transmissions of image information to avoid the incon 
venience of unavailability of other input/output devices 
during the transmission of image information between 
certain units. Furthermore, a high-speed process is ren 
dered possible in case of a simple copying or display 
operation, since the image signals from the original 
reader 2 or the microfilm file 5 can be directly transmit 
ted to the high-speed printer 3, soft display unit 6 or 
small printer 7 in the aforementioned pass mode, with 
out the use of the control unit 1. 

In the following there will be explained the function 
in case the CRT unit 8 displays the image signals re 
leased from the original reader 2 or the microfilm file 5. 
The present system employs a high-resolution cathode 
ray tube, capable of displaying information of ca. 
6x10 bits. On the other hand, the original reader 2 can 
read originals up to A3 size, and an original reading of 
A4 size (210X297 mm) with a resolving power of 16 
pel/mm provides information of 16x210X297= ca. 106 
bits. The microfilm file 5 also provides image informa 
tion of a similar magnitude. Consequently, the amount 
of information has to be compressed to about 1/16 in 
case the image information from the original reader 2 or 
the microfilm file 5 is to be stored in the RAM 34 and 
displayed on the CRT unit 8. The bit extracting circuit 
38 shown in FIG. 2 performs said compression as well 
as the image signal storage into the RAM. 34. 
FIG. 5 shows the structure of said bit extracting cir 

cuit 38, wherein as shown, are a bus 41 in the control 
unit 1; an extraction timing selection circuit 44 provided 
with a clock pulse generator which is composed of a 
crystal oscillator, a frequency divider etc. and generates 
clock pulses CK according to a compression command 
from the CPU 32; a shift register 45 for sampling the 
image signals supplied from the I/O interface 37 in 
response to the clock pulses CK from said extraction 
timing selection circuit 44 and sequencially storing thus 
sampled image signals; and a RAM 46 for receiving 
signals from the shift register 45 when it is filled with 
the signals and supplying said compressed image signals 
to the bus 41 at determined timings. The I/O interface 
37 supplied to said bit extracting circuit 38; the image 
signals received from the switching unit 9 simulta 
neously with the supply to the bus 41 for storage in the 
RAM 34. In this manner the image signal compression 
for CRT display is performed simultaneously with the 
storage into the RAM 34 of the image signals supplied 
from the original reader 2 or the microfilm file 5. Conse 
quently the entered image signals can be immediately 
displayed on the CRT. 
FIG. 6 shows the function of the bit extracting circuit 

38. The switching unit 9 repeatedly releases the image 
signals in the unit of each line through the I/O interface 
37 to the bus 41, for storage in the RAM 34. In FIG. 6, 
(1) indicates the timing of image signal storage into the 
RAM 34 through the I/O interface 37 and the bus 41, 
wherein numerals 1-9 indicate the numbers of image 
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6 
lines. It is to be noted that a blank time T exists between 
the release of image signals of a line and that of a suc 
ceeding line. The I/O interface 37 supplies the image 
signals entered from the switching unit 9 also to the bit 
extracting circuit 38, which performs the extraction of 
the image signals in the aforementioned manner in syn 
chronization with the clock pulses CK from the extrac 
tion timing selection circuit 44. FIG. 6 shows a case of 
1/16 compression of the image signals, in which the 
input image signals are extracted at a rate of one line out 
of four lines by selecting (4N-1)th lines where N is or 
a positive integer, and are further extracted at a rate one 
dot per four dots from thus selected (4N-1)th lines. 

FIG. 6 (2) shows the extraction of the image signals at 
a rate of one line per four lines, and FIG. 6(3) shows the 
image signals of one line thus extracted. Also FIG. 6 (4) 
shows the extraction of the image signals at a rate of one 
bit from every four bits. In FIGS. 6 (3) and (4) the 
numerals 1 - n shown in the drawing indicate the num 
bers of bits. 
The 1/16 compression of the image signals entered 

from the switching device 9 to the input/output inter 
face 37 is achieved in this manner by extracting said 
image signals at a rate of one line per every four lines 
and by further extracting thus extracted image signals at 
a rate of one bit per every four bits. 
The bit extracting circuit 38 temporarily stores the 

image signals after the compression into the RAM 46, 
and said signals are stored in the RAM 43 by RAM 
transmission through the bus 41 during the blank period 
T in the image signal transmission from the I/O inter 
face 37 to the RAM 43. An efficient transmission 
through the bus 41 during the blank period T is ren 
dered possible since the image signals 1, 5' after the 
compression is less in quantity than the image signals 
stored in the RAM 34. Consequently, the storage of the 
compressed image signals into the RAM 43 can be com 
pleted during the period of storage of the original un 
compressed image signals into the RAM. 34. The image 
signals after compression corresponding to a line need 
not be transmitted to the RAM 43 of the CRT unit 
within a blank time T but be divided over several blank 
times. Also, the compressed image signals of plural lines 
may be transmitted within a blank time T. 
The above-described function of the bit extracting 

circuit 38 is controlled by the CPU 32. Also the com 
pression rate of the image signals is determined by the 
image size of the image signals released from the I/O 
interface 37. More specifically, in case of displaying the 
entire image over the display frame of the CRT 8, an 
effective display over the display frame of CRT without 
defects is realized by determining the compression rate 
on the input image signals in response to the amount of 
the image signals corresponding to the displayed image. 
For this purpose data indicating the image size are re 
leased at the release of the image signals from the origi 
nal reader 2 or the microfilm file 5, and the CPU 32 
calculates an optimum compression rate from said data 
to control the extraction timing selection circuit 44. 

FIG. 7 shows the format of the image signals released 
from the original reader 2 or the microfilm file 5. In 
front of the image signals ID of a frame, there are pro 
vided size bit signals MD of 4 bits indicating the image 
size. The interval between said size bit signals MD and 
the image signals ID is determined in response to the 
operating speed of the CPU 32. Said size bit signals MD 
are set in response to the recognition of the frame size of 
the original o microfilm in the original reader 2 or the 
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microfilm file 5, either through automatic original de 
tecting function or manual size selection. The CPU 32 
reads said size bit signals MD at the entry of the image 
signals, and controls the timings of the clock pulse gen 
eration in the extraction timing selection circuit 44, in 
order to achieve a compression corresponding to said 
size bit signals MD. FIG. 8 shows the image sizes indi 
cated by the size bit signals MD employed in the present 
system and the corresponding compression rates 
R1-R8. Said compression rates are determined accord 
ing to the resolving power of the original reader 2, 
microfilm file 5 and CRT 8, and are stored in advance in 
the ROM 33. The command for executing the above 
explained compression operation for the image signals is 
entered by the operator through the work station 1. 
The input image signals can be monitored immedi 

ately since the signal compression for the CRT display 
is conducted simultaneously with the storage, into the 
RAM without compression, of the image signals en 
tered from the switching unit 9. Also, the aforemen 
tioned bit extracting circuit 38 can be utilized for the 
compression of the image signals read from the image 
file 4. 

Furthermore, the compression rate may be deter 
mined according to the source of the image signals, 
instead of the aforementioned determination in response 
to the size of the image. 

In case of display on the CRT 8 of the image signals 
obtained from the original reader 2 or the microfilm file 
5, the aforementioned signal compression is applied to 
the image signals of high resolution to accommodate the 
entire image on the CRT. On the other hand, the soft 
display unit 6 employed in the present system has a 
higher resolving power than that of CRT. More specifi 
cally, said soft display unit 6 has an A3-sized display 
frame, with a resolving power of 16 pel/mm. Also, as 
explained before, the original reader 2 and the micro 
film file 5 can read the image with a resolving power of 
16 pel/mm. Consequently, the obtained image signals 
can be monitored with the same resolving power as in 
the image reading by sending the image signals from the 
original reader 2 or the microfilm file 5 to the soft dis 
play unit 6 instead of the CRT 8. 
The image size of the image signals from the original 

reader 2 or the microfilm file 5 may be smaller than A3 
size and, in such case, there will be formed a blank area 
in the display frame of the soft display unit 6. For 
achieving effective utilization of the display image area 
of the soft display unit 6, an enlargement is applied to 
the image information the of which is smaller than the 
A3 size. 
FIG. 9 shows a circuit for enlargement of the image 

signals, which is provided in the original reader 2 and 
the microfilm file 5. 

In FIG. 9 there are shown a linear sensor 80 com 
posed of a CCD for reading an image; a driving circuit 
81 for driving said linear sensor 80; a signal line 82 for 
releasing the signals read by said linear sensor 80 in 
synchronization with clock signals CL1; and line count 
clock signals CL2 for transferring the charges accumu 
lated in the photodiodes of the linear sensor into a shift 
register of the driving circuit 81. 
There are further shown 2-bit counters CT1, CT2, 

respectively, for counting the clock signals CL1 and 
CL2; detectors C1, C2 respectively, for detecting the 
carry-over signals of said counters CT1, CT2; a switch 
ing signal SW for activating the enlargement circuit in 
response to the image size of the image signals; AND 
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8 
gates A1-A4; inverters I1, I2; OR gates 01, 02; gates 
G3, G4; a 1-bit buffer BF; and a line buffer LB. 
The function of the above-described circuit is as foll 

lows. When the switching signal SW is at the low level, 
indicating that the enlargement process is unnecessary, 
the AND gates A3, A4 release low level signals, 
whereby the AND gates A1, A2 receive high-level 
signals, respectively, through the inverters I1, I2 and 
through the inverter I2. Consequently the clock signals 
CL1, CL2 are supplied without change to the driving 
circuit 81, respectively through said AND gates A1, 
A2. Also, the gates G3, G4 are inactive, so that the 
serial image signals are released to an output terminal 
OUT in the unit of each line, in synchronization with 
said clock signals CL1, CL2. 
On the other hand, when the switching signal SW is 

at the high level, indicating that the enlargement pro 
cess is required, the AND gates A3, A4 release the 
high-level signals respectively when the detectors C1, 
C2 detect the carry-over signals. In response, the invert 
ers I1, I2 release low-level signals, whereby the AND 
gates A1, A2 prohibit the transmission of the clock 
signals CL1, CL2 to the driving circuit 81. 

Thus, when the detector C1 releases the carry-over 
detection signal the clock signals CL1 are not supplied 
to the driving circuit 81, which in turn does not provide 
the image signals to the line 82. On the other hand, the 
gate G3 is opened to release the immediately preceding 
image signal stored in the 1-bit buffer BF through the 
OR gate 01. In this manner an image signal is released 
twice at a rate of one out of every 4 clock pulses, and 
the image signals are expanded 1.25 times in the line 
direction. 

Also, when the detector C2 releases the carry-over 
detection signal, neither the clock signals CL1 nor the 
clock signals CL2 are supplied to the driving circuit 81, 
which does not therefore release the image signals. On 
the other hand the gate G4 is opened to release the 
image signals of an immediately preceding line stored in 
the line buffer L through the OR gate 02. In this manner 
the image signals of a line are repeated at a rate of one 
out of every four lines, whereby the image is expanded 
1.25 times in the subsidiary scanning direction perpen 
dicular to the line direction. 
The aforementioned switching signal SW is released 

from the original reader 2, microfilm file 5 or control 
unit 1 to execute the enlarging process, for example, in 
response to the result of automatic size detection of the 
original placed on the original reader 2 indicating that 
the original size is smaller than the display area of the 
soft display unit 6, or in response to an enlarging com 
mand entered by the operator. 

In this manner the enlarged display on the soft display 
unit 6 through the enlargement process allows effective 
utilization of the display area thereof and facilitates the 
observation of the image by the operator. In the present 
embodiment there is only considered an enlargement of 
1.25 times in both directions, but it is also possible to 
provide plural enlargement ratios to achieve an opti 
mum enlarged display according to the original size. 
Also, the enlargement in the subsidiary scanning direc 
tion can be also achieved by physically changing the 
subsidiary scanning speed of the linear sensor. 
Also the original size to be read by the original reader 

2 may be larger than the display area of the soft display 
unit 6. In such case, a reducing process may be applied 
similarly to the image, thus displaying the entire image, 
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without loss, on the display area of the soft display unit 
6. 

In the case of sending image signals obtained in the 
original reader 2 to the control unit 1 and storing said 
signals in the image file 4 equipped with the optical disk, 5 
the operation command for the scanner is entered 
through the keyboard 31 of the control unit 1. How 
ever, in case the original reader lacks an automatic 
original feeder when the images of plural pages are to 
be read or in case of handling bond originals, the opera- 10 
tor is required to manipulate the original reader 2 and 
the control unit 1, alternately. 
On the other hand, in the case of storing image signals 

obtained in the microfilm file 5 into the image file 4, it is 
not necessary to operate two units as explained above, 15 
since the microfilm file 5 of the present system is pro 
vided with a microfilm frame retrieving function which 
can be controlled through keyboard of the control unit 
1. 

In order to avoid the above-mentioned drawback, the 20 
command for storing the image signals obtained in the 
original reader 2 into the image file 4 can be entered 
from the original reader in the present system. As 
shown in FIG. 1, the original reader 2 is provided with 
an operation panel 21 for entering commands for per- 25 
forming the function of a digital copier, and said opera 
tion panel 21 is equipped with a copy key 25. The scan 
ner operation in the original reader 2 for storing the 
image signals into the image file 4 can be started either 
by the control unit 1 or by the copy key 25, and the 30 
selection is made by the mode selection switch shown in 
FIG. 1. 
FIG. 10 shows a circuit for said selection, wherein 

linked switches 22a, 22b are shifted simultaneously by 
the switch 22. When the switch 22a is positioned at a 35 
contact (i), a scanner start signal SS from the control 
unit 1 is supplied from said contact (i) to an AND gate 
83. If the original reader 2 is operable in this state, a 
scanner ready signal SR is supplied to said AND gate 
83, whereby a scanner start command SC is supplied 40 
from the AND gate 83 to an unrepresented control unit 
of the original reader 2. On the other hand, if the switch 
22a is positioned at a contact (ii), the scanner start signal 
SS from the control unit 1 is not supplied to the AND 
gate 83. If the copy key 25 of the original reader 2 is 45 
depressed in this state, a high-level signal is supplied to 
the AND gate 83 in synchronization with said depres 
sion. The scanner start command SC is released if the 
aforementioned scanner ready signal SR is present in 
this state. Consequently, when the switch 22a is posi- 50 
tioned at the contact (ii), the scanner start command SC 
can be generated by the actuation of the copy key 25 in 
the same manner as the scanner start signal SS from the 
control unit 1, thus initiating the original scanning. 
The switch 22b linked with the switch 22a is shifted 55 

likewise to light a light-emitting diode 23 or 24 to indi 
cate the adopted mode to the operator. Thus, the opera 
tor can suitably select the mode of entry of command 
for starting the original reader from the lighting state of 
the LED's 23, 24. 60 

In FIG. 11, the circuit shown in FIG. 10 is composed 
of logic circuits. In the present circuit, the mode selec 
tion is made in the control unit 1. In case the original 
reader 2 is to be started by the control unit 1, a corre 
sponding command is given by the keyboard 31 thereof, 65 
whereby a remote signal RS is supplied to a set terminal 
of a flip-flop 87 to set said flip-flop. Upon said setting, a 
high-level signal is supplied from a terminal Q to an 

10 
AND gate 84. If the aforementioned circuit, scanner 
ready signal SR is supplied to the AND gate 84 upon 
entry of the scanner start signal SS from the control unit 
1, the scanner start command SC is supplied through an 
OR gate 86 to the control unit of the original reader 2, 
thus initiating the original scanning. 
On the other hand, in case the original reader 2 is to 

be started by the copy key 25 of the original reader 2, a 
corresponding command from the keyboard 31 shifts 
the remote signal RS to the low level state, while a local 
signal LS is shifted to the high level state. Thus, the 
flip-flop 87 is reset whereby the output Q to the AND 
gate 84 is shifted to the low level while the output Q to 
the AND gate 85 is shifted to the high level. Upon 
actuation of the copy key 25 in this state, a high-level 
signal is supplied to the AND gate 85 and, in the pres 
ence of the scanner ready signal SR, the scanner start 
command SC is released from the AND gate 85 through 
the OR gate 86. In this state, the scanner start signal SS 
from the control unit 1 is not transmitted to the OR gate 
86 since the AND gate 84 is closed. 
Also an LED 23 or 24 is lighted according to the 

mode in the same manner as in the circuit shown in 
FIG. 10, thus indicating the adopted mode to the opera 
tor. 
FIG. 12 shows still another embodiment in which the 

scanning operation of the original reader 2 can be initi 
ated in three ways either from the original reader 2, or 
from the control unit 1, or from both. In this embodi 
ment the mode selection switch 22 has three linked 
switches 22c, 22d, 22e. In case the switches 22c, 22d are 
positioned at contacts (ii), both the scanner start signal 
SS from the control unit and the signal generated from 
the copy key 25 can be transmitted to an AND gate 90 
through an OR gate 91 so that, in this mode, the original 
reader can be started either from the control unit 1 or 
the original reader 2. 
On the other hand, the original reader can be started 

from the control unit 1 alone in case the switches 22c, 
22d are positioned at contacts (i), while it can be started 
from the original reader 2 alone in case said switches are 
positioned at contacts (iii). 

In this manner the original reader 2 can be started 
either from the control unit 1 or from the original 
reader 2, so that the original reader 2 can be controlled 
from the same position as the original setting position. 
FIGS. 13 (a)-(c) are flow charts showing the control 

procedure of the system described above. The program 
corresponding to said flow charts is stored in the ROM 
33 of the control unit 1 and is read therefrom by the 
CPU 32 for performing the control operation. 
Upon start of power supply to the control unit 1 of 

the present system, a step S1 clears the display face of 
the CRT unit 8, and a step S2 displays, on the CRT 8, a 
message awaiting the entry of a command, thus prepar 
ing for the manipulation of the keyboard 31 by the 
operator. Examples of the commands to be entered by 
the operator are an image input command for storing 
the image signals into the RAM 34 of the control unit 1, 
an image output command for reading the image signals 
from said RAM 34, and a pass mode command for 
image signal transmission bypassing the control unit 1. 
A step S3 discriminates whether the image input 

command has been entered, and, if not, the program 
proceeds to a step S15 for discriminating whether the 
image output command has been entered 

In case the image input command has been entered, 
steps S4, S7 and S11 are executed to identify whether 
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the image input is to be done from the microfilm file 5, 
original reader 2 or image file 4. If the microfilm file 5 
is selected, the program proceeds from the step S4 to a 
step S5 to supply a drive command to the microfilm file 
5, and to turn on the switch 51 of the switching unit 9, 
thus forming a path for transmitting the output image 
signals from the microfilm file 5 to the I/O interface 37. 
Then, a step S6 searches a desired frame on the micro 
film according to the retrieval data entered from the 
keyboard 31 while referring to the index stored in the 
floppy disk 35, and displays a message in case the de 
sired frame is not found. In case the desired frame is 
found, a step S9 discriminates whether there has been 
entered a command for displaying the image read from 
the microfilm onto the CRT 8, and, if not, the program 
proceeds to a step S14. On the other hand, if said com 
mand has been entered, the program proceeds to a step 
S10 to supply a start command to the bit extraction 
circuit 38 for compressing the image signals for display 
on the CRT, and the program then proceeds to the step 
S14. 

In case the original reader 2 is selected for image 
input, the program proceeds from the step S7 to a step 
S8 to supply a drive command to the original reader and 
to turn on the switch 71 of the switching unit 9, thus 
forming a path for transmitting the output image signals 
from the original reader 2 to the I/O interface 37. Then, 
a step S9 discriminates whether there has been entered 
a command for CRT display, and the program proceeds 
to the step S14 in the absence of said command, or 
proceeds through the step S10 to the step S14 in the 
aforementioned manner in the presence of said con 
mand. 

In case the image file 4 is selected for image input, the 
program proceeds from the step S11 to a step S12 to 
supply a drive command to the image file 4. Then, a step 
S13 is executed to search the image information on the 
optical disk, according to the retrieval data entered by 
the operator and referring to the index stored in the 
floppy disk35, and the program further proceeds to the 
step S14 to supply the image input command to the 
selected image input unit to initiate the image input 
operation and to store the obtained image signals of a 
page into the RAM. 34. 

After the completion of said image input operation, 
or in case the image input command has not been en 
tered, a step S15 discriminates whether the image out 
put command has been entered. 

In the presence of said command, steps S16, S18, S20, 
22 and S24 are executed to identify the unit selected for 
image output. In case the CRT 8 is selected for image 
output, the program proceeds from the step S16 to a 
step S17 to supply a drive command to the CRT 8 and 
the program further proceeds to a step S26. In case the 
image file 4 is selected, a drive command is supplied to 
the image file 4 to secure a storage area therein for the 
image signals, and the program proceeds to the step 
S26. In case the high speed printer 3 is selected, the 
program proceeds from the step S20 to a step S21 to 
send a drive command to the high speed printer 3 thus 
initiating the preparatory operations such as laser acti 
vation, mirror rotation, sheet feeding etc. and to turn on 
the switch 61 of the switching unit 9 thus forming a 
signal path to the high speed printer 3, and the program 
then proceeds to the step S26. In case the soft display 
unit 6 is selected, the program proceeds from the step 
S22 to a step S23 to activate said unit 6 for preparing for 
the image display and to turn on the switch 62 of the 
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switching unit for forming a signal path, and the pro 
gram proceeds to the step S26. On the other hand, in 
case the small printer 7 is selected, a drive command is 
supplied to said small printer and the switch 63 of the 
switching unit is turned on to form a signal path to said 
printer 7, and the program then proceeds to the step 
S26. 
The step S26 releases the image signals stored in the 

RAM34 to the output unit selected and prepared in the 
above-described manner to cause the image recording 
or image display. In case the image from the microfilm 
file 5 or original reader 2 is to be displayed on the CRT 
8, the display operation is conducted according to the 
display data already stored in the RAM 43 of the CRT 
8. 

It is also possible to simultaneously select plural dif 
ferent output units and to send the same image signals to 
said output units simultaneously or in succession to 
execute displays and/or recordings of the same image at 
plural locations. 
A step S27 discriminates whether there has been 

selected the pass mode for image signal transmission 
without passing through the control unit 1. If said pass 
mode has been selected, steps S28, S30, S32 S34, S36 
and S38 are executed to identify the combination of 
input/output units to be employed in said pass mode. In 
case a combination of the original reader 2 and the high 
speed printer 3 is selected, the program proceeds from 
the step S28 to a step S29 to send drive commands to 
both units and to turn on the switch 72 of the switching 
unit 9, thus forming a signal path from the original 
reader 2 to the high speed printer 3. In case a combina 
tion of the microfilm file 5 and the high speed printer 3 
is selected, the program proceeds from the step S30 to a 
step S31 to send drive commands to both units and to 
turn on the switch 52 of the switching unit 9, thus form 
ing a signal path from the microfilm file 5 to the high 
speed printer 3. In case a combination of the original 
reader 2 and the small printer 7 is selected, the program 
proceeds from the step S32 to a step S33 to send drive 
commands to both units and to turn on the switch 74 of 
the switching unit 9, thus forming a signal path from the 
original reader 2 to the small printer 7. In case a combi 
nation of the microfilm file 5 and the small printer 7 is 
selected, the program proceeds from the step S34 to a 
step S35 to send drive commands to both units and to 
turn on the switch 54 of the switching unit 9 for forming 
a signal path between said units. In case a combination 
of the original reader 2 and the soft display unit 6 is 
selected, the program proceeds from the step S36 to a 
step S37 to send drive commands to both units and to 
turn on the switch 73 of the switching unit 9 for forming 
a signal path from the original reader 2 to the soft dis 
play unit 6, and a step S40 is executed to discriminate if 
an enlarged display is required. In case such enlarged 
display is required, the program proceeds to a step S41 
to send a switching signal SW to the enlargement pro 
cess circuit shown in FIG. 9. In case a combination of 
the microfilm file 5 and the soft display unit 6 is se 
lected, the program proceeds from the step S38 to a step 
S39 to send drive commands to both units and to turn 
on the switch 53 of the switching unit 9, thus forming a 
signal path between said units. Subsequently, the pro 
gram proceeds to the step S40 to identify the require 
ment for the enlarged display as explained before, and, 
if required, the step S41 activates the enlargement pro 
cess circuit. 



4,878,250 
13 

Upon preparation of the units selected in the pass 
mode in the above-described manner, a step S42 causes 
the selected input unit to initiate the image input and the 
selected output unit to initiate the image output. 
Also as explained before, the present system is capa 

ble of simultaneous plural transmissions of different 
image signals, for example, the transmission of image 
signals in the pass mode from the original reader 2 to the 
smaller printer 7 under the control of the control unit 1 
during the signal reception from the microfilm file 5 to 
the control unit 1. 
As explained in the foregoing, the operation control 

of the present system is conducted by the CPU 32 ac 
cording to the commands entered by the operator 
through the keyboard 31 of the control unit 1. The 
present system allows connection of various image in 
put/output devices, thus enabling efficient utilization 
thereof and achieving improved work efficiency and 
speedier image processing. Naturally, the species and 
number of the input/output devices constituting the 
system may be suitably selected according to the mode 
of utilization. 
As explained in the foregoing, the image signals re 

leased from the original reader 2 and the microfilm file 
5 are both supplied to the switching unit 9, and then are 
transmitted to the I/O interface 37 of the control unit 1 
through the common cable 149. If the transfer rate of 
the image signals from the original reader 2 is different 
from that of the microfilm file 5, the I/O interface 37 is 
required to function accordingly. 
FIG. 14 shows a partial structure relating to the re 

lease of the image signals from the original reader 2 and 
the microfilm file 5. It is assumed that the original 
reader 2 has an output transfer rate of 18 MHz while the 
microfilm file 5 has an output transfer rate of 8 MHz. 
Numerals 154 and 156 are output signal lines for the 
image signals respectively released from the original 
reader 2 and the microfilm file 5, and 155 and 157 are 
pulse signal lines for transmitting clock pulses respec 
tively synchronized with the image signals released to 
the output signal lines 154, 156. 
The switching unit 9 is provided with selector 

switches 150, 151 both of which are controlled by a 
signal 160 transmitted from the CPU 32 through the 
I/O interface 37 and the bus 41. The selector switch 150 
receives the image signals from the original reader 2 and 
the microfilm file 5, and the image signals selected by 
said switch are transmitted to the I/O interface 37 
through a signal line 158. On the other hand the selector 
switch 151 receives the clock pulses from the original 
reader 2 and the microfilm file 5, and those pulses corre 
sponding to the image output unit selected by the 
switch 150 are selected and transmitted to the I/O inter 
face 37 through a signal line 159. 
The I/O interface 37 is provided with a serial-in-par 

allel-out register 152 which serially stores every 16 bits 
of the image signals transmitted from the selector 
switch 150 through the signal line 158 and releases said 
signals in a parallel manner at the completion of storage 
of 16 bits, and a latch 153 which latches the output 
signals of said register 152 and releases the thus latched 
signals at a determined timing to the bus 41. The register 
152 also receives the clock pulse selected by the selector 
switch 151 and transmitted through the signal line 159, 
in order to achieve shift operation for entering the 
image signals. 
As explained above, the image signals from the origi 

nal reader 2 and the microfilm file 5, respectively, have 
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transfer rates of 18 MHz and 8 MHz, so that the corre 
sponding clock pulses also have transfer rates of 18 and 
8 MHz. Thus, while the selector switch 150 selects the 
image signals from the original reader 2, the clock 
pulses of 18 MHz from the original reader 2 are selected 
by the selector switch 151 and are used as shift pulses of 
the register 152. On the other hand, while the image 
signals from the microfilm file 5 are selected by the 
selector switch 150, the clock pulses of 8 MHz from the 
microfilm file 5 are selected by the selector switch 151 
and are used as the shift pulses of the register 152. 

In this manner the image signals of different transfer 
rate from the original reader 2 and the microfilm file 5 
can be transmitted to the I/O interface 37 through the 
common signal line 158 and released to the bus 41. 

In the foregoing description an original reader and a 
microfilm file have been employed, but it is possible to 
adopt other image signal output devices such as an 
electronic file or a facsimile device. Also, it is possible 
to transmit the image signals from three or more output 
devices through a common signal line. 
As explained in the foregoing, the present invention 

allows connecting image output means of different out 
put transfer rates with image processing means through 
a common signal line instead of employing respective 
signal lines, thus avoiding complication and the in 
creased cost of wiring installation. 
What is claimed is: 
1. An image processing system comprising: 
a bus for transmitting image data; 
means for generating a first form of image data repre 

senting a frame of an original image; 
first and second processing means, connected to said 

bus, for receiving and processing image data trans 
mitted on said bus, said first processing means 
adapted to process said first form of the image data, 
and said second processing means being adapted to 
process a second form of the image data, said sec 
ond form being different from said first form; 

converting means, connected to said generating 
means, for converting said first form of image data 
generated by said generating means into the second 
form of image data representing a frame of the 
original image; 

storage means, connected to said converting means, 
for storing said second form of image data output 
from said converting means; and 

transmitting means, connected to said bus, said gener 
ating means and said storage means, for intermit 
tently transmitting a frame of said first form of 
image data generated by said generating means on 
a basis of a predetermined amount through said bus 
to said first processing means, while transmitting 
said second form of image data stored in said stor 
age means through said bus to said second process 
ing means in blank intervals which occur between 
the intermittent transmissions of a frame of said 
first form of image data. 

2. An image processing system according to claim 1, 
said converting means is arranged to convert the resolu 
tion of the image data. 

3. An image processing system according to claim 1, 
wherein said first processing means includes memory 
means for storing the image data. 

4. An image processing system according to claim 1, 
said second processing means includes means for dis 
playing an image corresponding to image data. 
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5. An image processing system according to claim 1, 
said transmitting means is operable to perform direct 
memory access transfer of the image data on said bus. 

6. An image processing system according to claim 1, 
said first and second processing means are operable to 
process the image data with mutually different resolu 
tions. 

7. An image processing system according to claim 1, 
wherein said first form of image data has a first resolu 
tion and said second form of image data has a second 
resolution different from the first resolution; 
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said first processing means processes said first form of 
image data with the first resolution; and 

said second processing means processes said second 
form of image data with the second resolution. 

8. An image processing system according to claim 7, 
wherein said converting means is arranged to perform 
the converting operation at different rates in accor 
dance with the size of an image corresponding to the 
image data. 

9. An image processing system according to claim 7, 
wherein said generating means is operable to read an 
original image having the first resolution and to gener 
ate the image data. 

k is sk six 
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